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v-SrlSjfc-f sxfi/ ytt^lgfp*;P^yS!7D y y b 

x^uyi&^ma^i^y^xxTivra 9 bom. 

Jtti. 0-9 0Si%, fM^'9 0-i oftl 

oms.%. immo~-i5n&%X'$>*). zuzm 

L<JiBfc&a { 2 0~-5 0Sft%. »#*«8 0~5 OS* 
XT**. x^\sy^m&i])VityWra>y9<rm& 
tnomS%^'ifts:^b.ray9 
LT^»ttfc:=Sr4ffl|fi*«*9. xf-l/ytPF»Ri*yU# 
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[0030] mifn y t&niafrlt. : J7a -,7 m, 

izm^ifticommx'h-oxh^. mm. m&n 

bV7h?a'y?B (ffiTg«/D 7 ?) i:WI>ii 
£, A -BSkoyrn-y A-B-ASfOh 
'jyo-y^fta-^ft. B-A-BSWh'jyo-y^JtS 
( A- B ) n Sov;Pf-7-n -y ^Sa-^f^*^ 

MtA-B-Am(?>bV7 , av7im-&». (A-B) 
„I!Ovyl^:/n-y *?t(i^ix^OS-^l 

[003 1 J MB7-D y ? &M-Sftcr>ffim\i. WH7u 
v9P&&k±lZ\t$m. (**) ^D-y^a^T 

•y ^*a^*o«3iii, mtmizm txm\ wrtuz 
[0032] lutein -y 7 *m&mi. *&i.v/tiz. 

tt7*3-JMcjWOTJttfc t < li«)!PTSrc*&<0*«ff 

* jiv/t Mix. 7 / -)vmmm 9 9 mmu t 
i 6 o -c , 2 «3»w l , -mm i BS&caci l 
Jta, *ss#ittR£jBjiw a c t * < m— c* o , 6 

5 5 n m (CfcttS ffiHW 7 0 %UILT'£ 5 £ t IZ Z >J 

li7)U3-JW£$imm&{to®n¥Wtm*tf to- 
wn. %ffi&tti>L<li?'r-v??.mztc&Zt£jmi 

[0033] ZZX\ (a)^/D 7 «i^(7) 

wmnmiz^xn. mzMmztizwK mt\m<r> 

o-mx'bh y b'y^5 ^yua^srf 9ffl-rs t , sat 
$^syn-y^fta^^^fifcj:^ffijt^^^i 

® y h'y/r-Tj-yxii y fy^f-Tfya-S- 

[0034] yt'y^^/us^tti. a£*sg<7)*s 
y t'yym^bammizii. *s&mtzffltm*>m 



tif^ntftmtzixtzhviwmmiz&mv try 
ym^h^ttii-mx-m^ti. tfrnsx-imn 
w&x-m i* . y try ^5 i^a^ia^a** 

mx*?* vzb'ommmitm^ito. 3/^ 

h^;P7>f yy§g#: ( J. Am. Chem. Soc. 1 
994. 1 16, 7943) ^- hn^y K-ffc^&i' 
C07 y'#;l4i$i!#]£-fliV'>6 t<0(Macromolec 
u 1 e s , 1994, 27, 7228), «&AQ?y 

U^y'^^M-g- (At om Transfer Rad 
ical Po 1 yme r i z a t i o n : ATRP ) 

[0035] strewn -y ^a-^^Sit-tssrat LT 
yffiffl^*fflv^#A*oa<jcaaint:i humi/Hiv 
TM.mwtimmzK&coxiift u*. 

[0036] fi^fc J: OftfeflfcT'o y 7^m.^Mi. 

xwnwtmmiirftffimitz. tcottm^xhx^ 

iv\ «»afcJ:4S£tt*t3yhn-yH-6Ci:(cj: 

nmm.* , ffl^fc^ tfcmsoffifflt-r s c t 

SKioT, 7^y;uKxxx^, ^^^y/PSx^r 

mutt & 77 y ;ns^ t±\i* 7 7 y ;n^A*<oyo 
>y^ (mm. Buie-ai^ ( 1 > vmtihmm®.* 

^■f&7-u-v7) *mfc$hc\tftX'%h. x.Xt)W 
IMMUmii. tm. p-\-)Vx.yxiv*yW&Z(r> 

mmttz\iMmct v y vmnrw vmtzm^ 
xftoztifix'th. mmm&ifm&t} x URm 
mz£*)wmm?$>&. nvk#m®. ^.1^/^ 
>Mzmmzttti%££*m ix^m-thzt 

7 n y *7J±%z<7)7)vu v&Mdmm ■. t>*-t 
*, ^&y, y, hyx^y-;pr5y, hy^^-;P7S 

[0037] *mx'ii. ( a ) mx'f>im&7u -y 
^a^*ttt,tc, (b) mtLX7-*>m* 

\i. ^/^=sfy;i^, WfflM. V>mmt5i:Vztit><7) 

mm* n\ ( b ) mi L-aismm7~*>& 

m-SftOgftmtlXtt. ^'yhy>y7ES-2 2 5, 
ES-425, A-425, V-225, V-425 
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(JiLh. I SPttS) mnX+lUV^X-Tfr/j&fc 
-?M yK7M^A-7xxfyi'M^ ; Uv> 2 

8-1310 (1-is3-f)UX?-i-tt.) . /Pt-fe-yhC 
A ( B A S FttM ) 3?OftB? t-;l./7 O b ^Sftfi^ 
ft; l^y28-2930 (7i/ 3 7/1-7.7-^8:) 9 

ft ; /Hf-fe 7hCAP (BAS FtOR) VOMItf:^ 
/?oh yK/7*n t^yKh'^U^M^ft ; 7 KXy 
r-x'CP ( I spffiR) mcmWt-)V/'?l>4v& 

VXa-j\,7? V U—b*a£ft ; 
"7-10 0P (BASFtti?) . TW-ftf-^b' (Eg 
fl^ttK) ( 7- 7 ) 77 Vfl&/ ( 7 7 ) 77 >J /I- 
exxr^a-^ft : 7-fr-)VY=x hny^ 
</-/H>7*-/UK8 (JJLhBASFttS?) . A*— fr^/P 
4 2 (-tv-a^X^-f-tt) . 7-5X-t-fXL5 3P 
(S6fl5*) m<T>T? 'J/HS/77 V)V7 5 KBI8ft# 
S-S-ft ;>H:7y-y77VBIVI3 5 (BASFttS?)^ 
<9tf 'J h'^to y K y/ ( jX ? ) 77 'J MSt/ ( 7 
7) T^'J;H?xxT^a^ft ; 4-xh-?>AQX 
K-7b-?y7$#/t4IJ!!) i£coy'xf-yy7 

yy *)W*)Vfc >iu v y *)vm&wm 

[0038] ( b ) 7-*>'m&W*<r)7-*> i m 

7h y *§Hb* y ?Atgto7^;i^go*SHt: 
ft ; 7y*=7*«Safc»**ttflte* ; X77-/P7 
$y, yi^y-;i-7Sy. hyx77-/i-7$y, h 
y-f ywv-^rsy, 2-757-2-7^/1/- 

l-7*o/<7-/k 2-7$7-2-7?-/l/-l, 3- 

f-y ytwo»tr s y wuta$mzmmti> z k #x- 

SS. £*14>0+-C. »K*»ftOjia*»^. 2-75 7 
- 2 -7 1 -To/ V-/k 7kgtffc# 'J ^A£(£ 
ffl-t&£fc##4U\ 

[0039] ( b ) 7x*yttS*ft<i> T-JsVm 

i 5nm%&±tt Lxu&omt t< , i oa*% 
[ o o 4 o ] ( b ) 7-jf yttS^ftcoas^fe) 

4HM«5, 0 0 0—1, 0 0 0, 0 0 0T-J>&<7>#$? 
4L<. 10, 0 00~5 0 0, 0 0 0T*&I>?)#J:9 
#4K, 2 0, 0 00-300. 0 0 0T*>&<?)#$ 
tfc#4U>. 

[0041] *%w<D^itmmwL£mfcmiz}3^ 

X. (a) 7o-/7«a£fti: (b)7^yfil^ft 
fc<oaftJt( (a) /(b) )Wt, 1/10-10/1 



■C*0, Jff4L<ttl/5~10/lT*4. (a)/ 
(b) Wjt^l/1 OifcSiT'&Si:, «fttt*^FJ£L* 

toy v-* y rm*?®wuzx. h^m<r>t k#m%m 

<0ffim*$it&Zkk%2>. -roittfi 

me ( a) Htrie < b ) ffl^^Mo 

0. 1~1 0a»%^*LTV^S<7)*iif4L<. 0. 5 

-8ttft%-C*£oaU:9#4U>. o. ia*%*>i 

x-umjim+ftk % o^-r< , i oat%^^^. s 

[ o o 4 2 ] ft^BHco^ftapffla^ftffljSfe 
t«> «re<^ii£^> ( a ) js^fcctv ( b ) am, a 

y y^on^S ; 7 -f y . 7 ^ y. 

y^N-7 7 -r y. x?vjv^<r>M(jf.W& ; -fef-^7;w 

Xf 7y^7^3-;k 
^VXf'7y/P7/i'3-;k 5>>y;i/7;W3-;k 2- 
* 7 f-/u H r * 7 -y Wf «omwai^lMWi«7;i' 3 - 
;H8: xf-uy^ya-zK ^yxf-uy^y n-;k 
7 , oeL'y7'yn-;U. ^>J7ntl/y/'j3-;K / 
y-ty y. V)V\:v-)\M<r>fmT)vn-)V%. ■ ^y* 
df yxf-w y 5 y yl^x-r^. ^y ^^r vTo hrw y 
■fef-^x-f/K ^yjj-dr^xf-uy^yjfdf^rotr 
u yxf-7 y ;i/x-f;u^S^7/i'3-;i/^i!-ftxf- 

>fyrDh";i/. syxf-yKst-^f-^Hri'/k 5>>y 
yK^y;k fLK-fe^i^^xTsT/Mi ; jJ-U'f y® 
yx77-;l-75 H. yKxX77-;P7S 
<7)7S H« ; xVf-;^y yD^fty, 7^7xX;U 
^y^odf^-y. *ryx-x^1i>-y3-y N 7S7 
SStti/'j a-yv^yy n-yf^ft ; xf 7y/Ph y 
y.f-;P7y ; e-'>A7D7'f h\ x7.-f7y^y7^;u 
ry^A^o^ h\ ^^y^hy^f-^y^x 
W?D7^ H*o*f-*y|HB«ttffl : tfy** i^x 
fi/y^^'J^i-f^t^x-h, ^y^^xf- 
b y 5 ^ y ;wx;u* 3 / \ 7 i?ig^7x^- y -^ffiStt 
»h 9^y^t HDdfxx;i'^7'f y, 7»>y;i/yy 
V^W&Rffi&m ; 37-7* 

7 5yffl. ^-^y^y-fefy^o^hMM. edta 
-Na^o^y-haj. ^y<y^commi. mm± 
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[0043] *m<vtMm.m, mz ( a > 
ffifiB ( b ) mt *isii~?z*m<v%mffi®mm£ 

o. \^iomm%?hh<r)tffttL<. o. 5-sa 

ft%T'*S^* { J: 1 3if*Lv\ 0. 
U1]m+ftk%>0 . 1 0«fi%5r^x * i: rfco£!g 

TflffB ( a ) mtmi < b ) li£#fc<7)-&H-;t#0 . 1 
-1011%tl»J«L<, 0. 5~8IIXt 

[0044] *&f^%l!ft$£f*Offl&^®<if$KIS 

•t'yfn-yay, / vr>*x;k VT^y-A, a.7- 
;l<- i: LTfiM1-S C: b h . *wnv>%M&ffi. 

ma. ±i£ ( a ) mmf ( b ) *±ts&mz. m 

fob LX. h^o^y^Wn^^y, *J9xi*& 
7;^ o> ; yf <7)? WdT/W y ; 74^ y 

[0045] 

[091 ] (T?>))VWL2-3^?)V'\*>')l>-T'7ViVW. 

JMtffl ( I ) £ 1 6 5 m gAftT, 8 OXJfcJffi 

2 5 0 r P mTfitf Lttfib . 2 . 6 - y/n 

: E / sr^y>'*j}-x-h6 9 2nig» 7?y/H?2-Xf- 

yi^vvn 84 g» ^yf^xfuyhyrs 

>3 9 8mgfc<J:y> ; ^^^A7S F8 8gC9jg-£ 

jl4>fcMTU M£tt£i?Zfc£-t*\ gggftPgHcJ: Off* 
V^fe. 7^t»;WK2-xf-;^df^/Ko|g^j5 o% 

■c*-5fe. ttfetifepy?- (bit. r xvT?v>i& 

2 -x^U'xdf x^#«#FJj fcvt3*£#a*) 



«. (Mw)*i3 3, ooo. mm 

^fi(Mn)*>'24, 0 0 0 , ( Mw/M 

n) 3 8TJ>-?Jt. 

[0046] «o^Kffi§sfc^mstfc zvmamtwo 
m. mmitzm. mm < i > £28. 6mg, 

JHWHUI) £9. 3 3mgAiXt, 80X;t#lgL 

fc. at:. Bammftzmmmfs.izmitcii. 2 

50rpnrCSJfUr#^ f»£*UfcsK'J7? «.M«2 
-x^;l^s.dri/^^^^]4 8 g . 79 ';;HSt - 
/f;H28g. ^.y^^f-;P>-'x-f-uyh>J75y7 
9. 7mgfcitfv^^7jvk£.7S K53 g<?>m&W. 

maiti. 2mmm&. BwmmmtzxMftL. 
mzm. wv-mbwmnzmm^x. #yv 

— H 70 0SNj ) £5fcWLfc#9A(3ILT. *ft 

^ffcOSa^F^JH 1 * (Mw) \i 5 6 , 0 0 0, 

(Mn)li39, 8 0 0, (Mw/M 
n)«l. 4 1T»ofc. Mn«J:*)*ajLfc*S^* 
*<DT9 y ;H!2 -xf-;^df x/Ut 7^ 'J;H!t-7 

*A*>M#*tt. -enm6 0fi*%t4oai%-c 

J>-5^. ^fc, 1 H-NMR(CJ; 0. %&&W*(r)T9 
•J ;Ht 2 -Xf-;l^\df. y;pt77 ij ypgf t - 7f-;POM 

(t-BA) /^y (2EHA) /^'J ( t — B A ) (0 

[ 0 0 4 7 ] m 1 TttfcilfcT? -xf-;l^df 
isfrb T7 y ;U«t - 7+j],tto h V 7d y ^it«^{* 
02 1g5r, 1, 4-> r 3r^y480mLtj§M$-lt 
Jt. 6mo l/L<7Dg&£3 3mUlDJi£f£. 120*C 

STjfflHE^iBDIl^ *4<^*"t^tTIS!tSHi-. AMI 

mim. mmmix. 7ov?mit#p-i* 

7n -y ^ftS^P - 1 VtMimZ, 0. 1 

m o i /LcoTkmw,* y »>A*»»fcfflv>fc«*>»aijgt: 
£K>imit:bz?>. KMmae ixxbitz. t 
jaTK*Lfc*i6-c«igLfc^9Ae»a« (t 

g) 14. 7^y;^2-x^;l^4f^U7D>y^{c^ 
-fS-SOiCi;, 7^ y;^t-7f-;U7D y7t6* 
•t44 3r t . 77 y /HKCA3M- * 1 0 7XVXb-> 
fz. Zti^cofi7XW&mi&«<0**XV~?-cr>mb 

[0048] [012] (7?'J/Hg2-x^-/lxv^/l, 

- 7 7 y ;Hg t - 7f-;k*7o >y ^ ttS^co^t ) 
m i b mmz ut^ y 7? y 2 -xf-^^ is/un 
frmumttmit:. mi. mvzfim ( 1 ) 

5rl73mg, ^f-;l/2, 6-y7 r D^7*^>'y^ 



(-a 1 ) ) 0 3 
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x-hOft£6 9 7mg. T7 Vj\&2 -xf-yU'vif-x 
/H8 4g, ^y^>f*yXfUybiJ7Sy<0M 
4 1 9mg£#*fU. «B¥«ia«)2^fiItftifc. r 
7 y ;H? 2 -x*/W¥ 5 0 %T* o 

Jt. f§6*i£;]?y 7? y;l/&2 -xfvl^v/l/ft^H 1 
B3tt*Wtf)fiSWffll (Mw) 122 3 , 3 0 0. 
%5HPS(Mn) {216, 4 00, »flM(Mw/ 
Mn) til. 41X'b~ofz. 

[0049] mmizmnm x t/mmim o n 
v. mmmitz®. mm ( i ) 1 1 7mgfcj:tfii 

flJB ( I I ) 58. 3mg£J||;c., 80TCt#aLfc. 
iJCtc. ramrtfflR81B*U=ttttU:**. 2 50 

/H 5 1 g. *.V9*+fr i sX.+VyYVT^V\ gfc 
J:tf^f-;U*;PA7$ F6 6 g^?l-^?S5:Jnx/c. 3 

^fi£tt<9jl4¥*!#H t fl ( Mw ) {24 5 , 0 0 0. 
RTJWH 5 * (Mn) {225, 4 0 (K M 
w/M n ) {2 1 . 7 7?*->t. MnfiJ: OWSLfc* 

a-g-ft+or^ 'J;WS2 -xf-zw^yvkr* y^n? 

t-7*-il4)£ftA«tt. <Hv«l4 7MtfSi:5 3S 

JWTftofe. lH-NMRtCky* 

<97 ? U ;HI 2 - X^/Ws* i*-/UkT7V)Wt-71- 

ju>>mAmmmit:. ®t>tit:m.Gmi. hV7 

[0050] m2X-%htltzT9 'J/U»2 -xf-zW* 
^ fc 77 l> ;HS t - 7^r)V t<r)h<J7vv 9#£&W 
<918g£, 1, A- : J**yry500mUzmM%*k 
tz. 6 mo l/LO*M&£3 6mUlD£fc8L 1 2 0*C 

mtFmkx*)®^*:. &t>tit:# y v-$-±ic7)*{c 
*f»fc . 7n f 9 tm&fc p - 2 cntMffi&z . o . 

lmo l/L«*»fl^y^A*»aSIBV^«|ift»£ 
(CiOilBLfctiis iD*^»*t25 0%T*ofc. 

g) (2. 7^y^K2-xf-;|^df>-y^n-y^fc** 
■fS-SO-Ci:. 7^y;H!t-y^yo7i?{c4* 
-t£4 3'Ci: . 7? y/U»t4*f 4 1 0 7°CT'£>o 

mi-%.ix^tz. 

[0051] frf&isZVftTM.ftmi.. fh7t Kd 
tz. tfyZW&i&fclt. J I S K7 1 2 1i:»\ D 

sc (^i^asafiifflsg) zm\,\ 2o , c/#*>*aa 
areas u:. Pi«T*a. 



[0052] [«3] (75>^yK^W-fS7>' 

®mmm<DR®&£N. N-^^7$yx^ 
y*?yu-h50&. y^/M??yi— h30$. 
y^/M^^yu— h2 0gs, &^ii*x^y-;i, 

15 0SBIrAix. 2, 2" -7Vt*;U V7>oxh y 

^o. 6a5^aaram. g*gfflftT. 8o-c?8i$ig£ 

[ 0 0 5 3 ] N, N-i^/VTSyxf-yk*? 

? y u- h t %w<r>mkte*m<?)3 1 xmrnzm 

u-UzXW&m)Z 1 «WT«TL. »c 2 o«m 
f#^«gft^ i t iz X ~> T +)VT 5 y SO^iM H 
fcfcfifW **x?y-yP£»U?y-7-iffigS:3 0 
XteflKLfc. **1M HkKJS<0&7{2, BUB&toT 

3 j fc-r*. ^^^yv-aswH 1 *^ 

10, OOOT'&ofc. 4Jt. #W©IDLX'<? 9 
[0054] it«Ml~6] ^1^ 

%Lti-)v Lt:w>mtiismmx'i>%wti a t 

=3r<. ^mW±izhmix. Wtttcii-kyhflMWl** 
LTV^ifcAJipJofc. itWJl~60^fb» 

t'^^o^O. 71/- *^**5*4. SSKihttW 
WS5rt'«ttfi!: UT{2tt^®t1HMOV%< to 
X-li&frifz. 

[0055] <w&mmim> 
(Dsaf* (*-/Hsa«j) 

2 3cm. 2gC03gO?iV^%g{c. f -f 
fflL. (Xi4x7V-/WWeJB-C) . ^Mlz-SMMm 
Ls H^CBai. 2cmc7)^-5-{^Sai$-a: 
h. mz, X-y-frWYLttm, 3 0°C/9 5% 

m-h (%) 

*-;UfiB** (%) =( (2 3-D / (2 3-L,) ) 
xi 00 

^coft? (cm) „ L{23B$fa^O^-;l-L^^Oft 
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$ (cm) 

o : t-tvvm-hm&i lxmLX-hntz. 

X : jfr-/l^*tt<^tt4 0X*i(re*-jfc. 
[0056] (2)%£<r)M m 

o : mm<o. 

[00 5 7] (3) 7U-*>7 
23cm. 2g<D2g<7)&^%§?C r-fX'Olf-lriS 

■c/6o%RH«oMSfiiio^m^scaL. mmizft 
mm (2o<&) -t'Kg-M>. 

^. 

x : xy~?-Ktf$,mzm>t>ix-rz. 

[00 58] (4)|«|»jhtt (*BHE£) 
I-fykDME, JBtfkEriiltfX : LPG) *(ftfflf * 

WJm&ttZltlXVrWUyy j frMZ, 22mi 1 

tt. 2 3x;/6oxRH<oeaea&?)*ftft:ttKL. & 

Jilifiifl- (H I GH MEGOHM METER: 
O : SllSltflxl 0>«*»T*->fc. 



x : mmmam^ i x i o > » ui:-e*->fc. 
[oo59] (5) *vv-hm&(m.mm&) 

£$1 5cm<r)3M$UZ. 0. 7 gV&tmZMftl. 
B^(c2cmWc»ireflkU lSK2 3 , Ct}J:t;ffl« 
SS6 0%<7)gfflMS*fftcl^lBlikSLfe. -c<0f&, 6 
5 mmHPiO^^±(CfiV^+*$r-S60)SST'fl<f 

O : SckW&2 0 0 gJBUbT. ttnasnsfetir 

A : 1 0 0 gOt 2 0 0 g*»T, 

X : ftrttft 1 0 0 s&TX\ M&fflX&fit} 
[0060] (6) -fe-yhffi^g^(^fiKfl^) 

O : 1 5 g JSJbT* -> fc . 

A : ft*fi£tt 1 0 gULh 1 5 g*SfC*o>fc. 
x : ft*tt*ti 1 0 g *)HTJ> o . 
[006 1 ] [5Ofc«4~7,lb«M7-10]3l2t 

(Bfcfr-jfc *236»4>«fe*«flri3t:. 9Etfe0l4 

XUZZtim^t:. -2r. JtK0l7~l Oc^fei^bBt 

[0062] 
[*1] 
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